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Remarks 

Claims 1,16, 19 and 23 have been amended; and claims 1-4, 16, 
19 and 21 -23 remain in the application, and re-examination and reconsideration 
of the application are respectfully requested. 

Claims 1-4, 1 6, 19 and 21-23 are rejected under 35 U.S.C. §1 03(a) 
as being unpatentable over Nojima (U.S. Patent No. 5,812.355) in view of 
Oyama et al. (U.S. Patent No. 4,878,147). Nojima relates to an electric gun 
driver for controlling a solenoid with a fluid dispenser. Referring to Fig. 1, a gun 
driver 1 0 operates with different line voltages ranging from 1 00-240 volts AC and 
at frequencies of 50-60 Hz. A switch mode power supply 18 receives a wide 
range of line voltages 1 9 and generates an isolated supply voltage 20 for use by 
a microcontroller 40 within a control circuit 1 1 . The microcontroller 40 provides 
a current reference signal on an output 44 connected to a hysteresis band 
modulator 46 that receives a current feed back signal on an input 48. The current 
feedback is adjustable by the microcontroller 40 via output 90, and the current 
reference signal is determined by the microcontroller 40 as a function of operator 
selectable inputs. For example, the operator can designate the duration of the 
puli-in or peak current and the duration of the hold current, so that the gun 
operation can be adapted to different fluid viscosities and other application 
variables. The hysteresis band modulator 46 modulates the operation of the 
transistor switch 54, so that a desired drive current is supplied to the solenoid 14 
of the dispenser 12 independent of the magnitude of the line voltage 19. The 
duration of the pull-in or peak current is selectable by the operator; however, 
once the peak and hold current durations are selected, they remain fixed and are 
not affected by the magnitude of the line voltage. 

In citing Oyama et al., the Office Action references column 1, line 
12 to column 2, line 18. That portion of Oyama et al. describes the operation of 
a Japanese Laid-open Application No. 62-145619 ("the '619 Application"), copy 
enclosed. In order to better understand the operation of the '619 Application, 
Applicant is also enclosing a translation. The '619 Application relates to an 
electromagnetic coil excitation circuit that drives a single type of coil in response 
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to a range of supply voltages, for example, 100 volts to 200 volts, as well as a 
range of supply frequencies, for example, 50 Hz to 60 Hz. 

Referring to Fig. 1 , an outputfrom a rectifier 2 is connected to a coil 
6, and current through the coil is determined by a switch 5 being driven by a 
control circuit 4. The control circuit 4 is shown in more detail in Figs. 2 and 3, 
and Figs. 4 and 5 illustrate waveforms in response to supply voltages of 100 
volts and 200 volts, respectively. Waveforms J and k of Fig. 6 illustrate current 
through the coil 6 in response to respective supply voltages of 100 volts and 200 
volts. For a period of time represented by tj in waveform c of Figs. 4 and 5, 
current is initially rapidly applied to the coil 6 and is maintained at a larger 
magnitude as shown by waveforms j and k of Figs. 4 and 5, which causes a 
movable core of the coil 6 to start moving. The core moves through a 
displacement or gap as shown by curve i of Fig. 6. After the core is pulled-in, the 
current through the coil 6 is then diminished to a lesser, relatively constant 
holding or retention value as represented by the right ends of the waveforms j 
and k. Even though the applied voltages are substantially different, 100 volts 
versus 200 volts, in waveforms j and k, the initial, larger current through the coil 
is about the same in duration and magnitude. 

In operation, referring to Figs. 2 and 3, a comparator 46 has one 
input connected to a circuit 41 integrating the rectified supply voltage, waveform 
e of Figs. 3 and 4; and a second input is connected to a sawtooth wave 
generator44, waveform d of Figs. 3 and 4. The comparator 46 provides a serial 
train of pulses, waveform f of Figs. 3 and 4, which has respective on-times that 
are inversely proportional with the integrated voltage magnitude, waveform e of 
Figs. 3 and 4. 

The output of comparator 46 is connected to switching circuit 47 
comprised of AND gates 71 , 72. AND gate 71 is also connected to an output of 
delay circuit 43, waveform c of Figs. 3 and 4, which determines the end of t 2 , that 
is, when the current switches from an initial higher value to a lower retention 
value. Therefore, when waveform c is low, it is inverted to high by inverter 73; 
and AND gate 71 passes the output of comparator 46 to the switch 5, thereby 
operating the switch 5 in accordance with waveform f of Figs. 3 and 4. That 
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operation supplies a larger current magnitude to the coil 6, that is, the left hand 
portions of waveforms j and k of Fig. 6, When waveform c of Figs. 3 and 4 from 
the delay circuit 43 changes state, the AND gate 71 changes state; and the 
switching circuit 47 disconnects the output from the comparator 46 from the 
switch 5. However, AND gate 72 is connected to an output of a coil retention 
drive 45, which operates the switch 5 with pulses represented by waveform g of 
Figs. 4 and 5 to provide a lower magnitude current to the coil 6 as represented 
by the right sides of current waveforms j and k of Fig. 6. Thus, the output of the 
switching circuit 47 is represented by the waveform h of Figs. 4 and 5. 

A prima facie case of obviousness is not made because Nojima, 
Oyama et al. ( the '619 Application neither alone nor in combination disclose or 
suggest the claimed inventions. Alt of the Independent claims require an output 
signal be provided to a solenoid, which has an initial peak current of a variable 
duration followed by a hold current, wherein the duration of the initial peak 
current varies as a function of the output voltage magnitude of the power supply. 
In the '619 Application, different supply voltage magnitudes result in the switch 
5 being pulsewidth modulated by the waveform h of Figs. 3 and 4 to control the 
average current through the coil. The duration t 2 of the initial current applied to 
the coil is determined by the delay circuit 43, waveform c of Figs. 3 and 4; and L 
that duration of t 2 is fixed and does not change with the application of different 

supply voltages. 

There is nothing in Nojima, Oyama et al. orthe '619 Application that 
teaches, suggests or motivates one to provide a solenoid drive for a fluid 
dispenser that produces a peak current having a duration varying as a function 
of the supply voltage magnitude. Therefore, Applicant submits that claims 1-4, 
16 and 19-23 are patentable and not obvious under 35 U.S.C. §103(a) over 
Nojima in view of Oyama et al. 

Claims 1-4, 16 and 19, and 21-23 are rejected under 35 U.S.C. 
§103(a) as being unpatentable over Nojima in view of Ohtsuka. Ohtsuka relates 
to an electromagnetic contactor that can be connected to different voltages and 
further, can control movement of a movable iron core in order to mitigate the 
physical impact of the movable core colliding with a fixed core. Referring to 
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Fig. 3 and col. 9 P lines 20-30, a timer circuit 16 provides outputs to both a dosing 
pulse computing circuit 17 and a maintenance pulse computing circuit 1 8. Thus, 
the timer circuit 1 6 controls the duration of a larger current closing operation, T1 
in curve (e) of Fig. 6 r after which a lower maintenance current is applied to the 
coil. The operation of the timer circuit 16 is further described at col. 12, line 65 - 
col. 13, line 8 and elsewhere; and Applicant has been unable to find any 
description In Ohtsuka et al. indicating that the duration of T1 is adjustable as a 
function of a power supply voltage magnitude. 

A prima facie case of obviousness is not made because Nojima 
and Ohtsuka et a*, neither alone nor in combination disclose or suggest the 
claimed inventions. Each of the independent claims requires an output signal be 
applied to a coil or solenoid having an initial peak current with a variable duration 
followed by a hold current, wherein the duration of said initial peak current varies 
as a function of the power supply voltage. As described at page 10 of the 
application, line 1 1 through page 13, line 5 and elsewhere, referring to Fig. 4, the 
PWM 1 30 is operated at a set, for example, 1 00%, duty cycle for the duration of 
the peak current. A delay circuit 1 32 controls the duration of the peak current as 
an inverse function of the power supply voltage. Thus, the greater the power 
supply voltage, the shorter the duration of the peak current. At the end of the 
peak current duration, the duty cycle of the PWM 1 30 is reduced to provide the 
hold current to the solenoid. 

In Nojima, the pull-in or peak current duration is selectable by the 
operator, but once selected, is fixed during the operation of the solenoid. In 
Ohtsuka, as shown in curve (f) of Fig. 6, the duration of the higher magnitude 
closing current is fixed and controlled by the operation of timer circuit 16 as 
shown by T1 of curve (e) of Fig. 6. Applicant is unable to find any disclosure in 
Ohtsuka that describes or suggests varying the duration T1 of the closing current 
prior to the initiation of the maintenance current 

A prima facie case of obviousness is not made because Nojima 
and Ohtsuka et al. are directed to different problems than the claimed invention. 
Nojima is directed to providing a power supply that can be conn cted to a range 
oflin voltag s. Ohtsuka is directed to providing an electrical contactor that can 
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be connected to d Ifferent voltages as well as mitigating the physical impact of the 
movable core colliding with a fixed iron core. 

In contrast, the claimed invention is directed to improving the 
performance of a dispensing valve by simply using a highervoltage power supply 
without having to replace a valve driver circuit and without operating the coil 
inefficiently. Improving the performance of a dispensing valve often means 
operating the dispensing valve at a higher dispensing rate, for example, 
increasing the dispensing rate from 10 cycles per second to 20 cycles per 
second. As discussed at page 14, lines 25-29, "...with the higher voltage power 
supply, the duration of the peak current is automatically shortened. By 
shortening the duration of the peak current to match the response time of the 
dispensing valve, no more current than is required is provided to the coil and 
therefore, no more heat than necessary is generated by the coil." 

Applicant submits that none of the cited references describe, 
suggest or motivate one to shorten the duration of the peak current as required 
by the claims. 

Therefore, Applicant submits that claims 1-4, 16 and 19 and 21-23 
are patentable and not obvious under 35 U.S.C. §1 03(a) over Nojima in view of 
Ohtsuka. 

Claims 1-4, 16, 19, and 21-23 are provisionally rejected under the 
judicially created doctrine of obviousness-type double patenting as being 
unpatentable over claim 4 of copending Application Serial No. 09/880,649. 
Applicant is filing herewith a Terminal Disclaimer and respectfully requests that 
this provisional rejection be withdrawn. 

Applicant further respectfully requests the finality of the rejection 
in the Office Action dated March 4, 2003 as being premature. 

On September 10, 2002, the Patent Office issued an Office Action 
containing a Final Rejection; and on November 7, 2002, Applicant responded to 
that Office Action with an Amendment and Response in which claims were 
amended and new arguments presented with respect to the cited references. On 
November 19, 2002, an Advisory Action was issued indicating that the 
Amendment and Response of November 7, 2002 would not be enter db cause 
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it raised new issues that would require further consideration and/or search. The 
Advisory Action expressly stated in an appended NOTE that "the change to the 
scope of the claims would require further consideration in a follow-on 
application." 

On December 6, 2002, Applicant filed a Request for Continued 

Examination to have the Amendment and Response of November 7, 2002 

considered by the Patent Office. On March 4, 2003, the Patent Office issued an 

Office Action containing a first action Final Rejection citing as authority MPEP 

§7O6.07(b). The second paragraph of MPEP §706.07(b) states 

However, it would not be proper to make final a first 
Office action in a continuing or substitute application 
where that application contains material which was 
presented in the earlier application after final 
rejection or closing of prosecution but was denied 
entry because (A) new issues were raised that 
required further consideration and/or search.... 

Applicant submits that MPEP §706.07(b) expressly precludes the issuance of the 
Final Rejection in a first Office Action in the current application. 

Applicants "continuing.. .application" of December6, 2002 "contains 
material", the Amendment and Response of November 7, 2002, "which was 
presented in the earlier application after final rejection", dated September 10, 
2002, "but was denied entry because (A) new issues were raised that required 
further consideration and/or search" as stated in the Advisory Action of 
November 19, 2002. 

Therefore, Applicant requests that the finality of the rejection of the 
Office Action dated March 4, 2003 be withdrawn as being premature and 
inconsistent with the language of MPEP §706.07(b). 
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Applicant submits that the application is now in condition for 
allowance and reconsideration of the application is respectfully requested. The 
Examiner is invited to contact the undersigned in order to resolve any 
outstanding issues and expedite the allowance of this application. 

Respectfully submitted, 

WOOD, HERRON & EVANS, L.L.P. 




evin G. Roooey\Reg. No 



2700 Carew Tower 
Cincinnati, Ohio 45202 
PH: (513) 241-2324, Ext. 292 
FX: (513)241-6234 
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